Introduction
In this pap6r we consider the boundary value problem for the equation (1) [ Eq« (1.4) can be regarded as a mathematical description of the diffusion process of gases arise in the mine fire (sea [31, [41, [5] ).
Eq. (1) is a degenerate parabolic equation. In a neighbourhood of the point (x,r,t), where u>0 it is parabolic, but near the point where u = 0 it is not.
Because of this degeneracy, the solution of Eq. (1) need not always be classical everywhere. It is well-known Aronson's example [1] and result of Kalashnikov C9J for equation
In this paper we are giving the definition of a weak solution for Eq. (1) (see [6] , C73* [8], [10]) and we prove the existence and uniqueness of such a solution with additional conditions on A(u), B(u), D(t) and also on the initial and boundary functions.
2. The auxiliary notations 2 Let S be a bounded set of points (x,r)e R + , where R^ = (-©o,+oo)x(0 t o«) and P =3S. We shall' consider Eq. (1) in the set Q = S*[o,T], where T is some fixed positive number, which eventually will tend to infinity.
We use next some auxiliary notations.
The class of integrable functions with square ih Q is Q denoted by L (Q). The inner product of two functions u,veL (Q) is denoted by (u,v) = fjj uv dxdrdt.
Q
The class of infinitely differsntiable functions (n-time differe<itiable) in Q «= Qvi3Q which vanish on 9Q is denoted by C^CQ) / C^|(Q).
Analogously we define the clasp of func- Erom paper C111 it follows that the class of functions C^°(S) and C^°(Q) is a dense set in H 1| (S) or H 1,1 (Q) respectively. The important assertion for our purpose is provided by the following lemma. Lemma 1 (C113). Let u" be a sequence of func-11 tions, each of which is in common bounded in the norm H ' (Q). Then there can be choosen a sub-sequence which converges in the norm L 2 (Q) to the function u e H 1 " 1 (Q). Besides, if un| = 0 and un(x,r,0) converges to the function (peH^(S), I 3ft 1 1 then the limit function ueH * (Q) is for t = 0 equal the function <p = cp(x,r).
Let there be given a system of equations 
Then there exists a unique solution of the problem (I) -(II) on the iriterval t0<t<tQ+T, T>0. After this informations we may consider the boundary value problem for Eq. (1). There will be also used the elementary inequality (2) 2|ab| <(ja 2 + -b 2 , which is satisfied for arbitrary number ^t>0, a and b.
The boundary value problem
In the set Q = S*[o,T] there will be sought a solution u = u(x,r,t) of the following nonlinear problem Proof. Let u and v be two weak solutions of the problem (3.1) -(3»3), which are satisfying the same initial and boundary .conditions. The difference u -v satisfies the integral identity
If we introduce the notation For our pujrpcse we are going to use Kitz -Galerkin's method. We will be seeking the approximate solution of the problem (5.1) -(5.3) in the form of a series n (6) un = 2 e.
(t).y.(x,r). i=1
The requence of the fundamental functions Y. for i=1,2,...,n pis choosen so that Y^C^S) and if the half line r ='0 belongs to S, then we will additionaly require that there exists the finite limits A lim r" 1 .Yi(x,r) for i=1,2,...,n x,t r 0 in particular cases it may be equal to null. Let Integrating by parts the last identity we obtain We will show that the function u = lim u (x,r,t) is n-«*> a weak solution of the problem (5.1) -(5.3).
To proceed further with the proof of Theorem 2 we assume two further lemmas.
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The sequence u_ is bounded in the norm 11 H' (Q) uniformly with respect to n. m+ Proof.
We multiply Eq. (7) by a i (t)e , m>0 and sum up the obtained equalities for i = 1,2,...,n, next we integrate it with respect to t on an interval (0,T). It gives the identity p p here u* _ = ()z. eto., which can be rewriten in the form H|X xi x If || ujl 4 const., then there exists r 1 1 1 a sub-eequenoe \ u" \ such that lim u_ = U6H'»' ! {Q) I n kJ n fc 0 and the limit function u satisfies the integral identity (4).
Iff
Proof. By Lemma 1, from {u n } wa oan chop8e_a subsequence |u n j which converges in norm L^ ('-';) to a function ugh!* 1^) such that u n u n u_ t are oonver-0 iijjjjc 3c' k' gent to the derivatives u x , Uy, u^.» Of course, that limit function u satisfies the conditions (5.2), (5.3).
We must only show that the limit function satisfies the integral identity (4), where instead of <p(x,r) it is necessary to substitute U(x,r). We approximate the function fcC^(Q) by the sequence of functions The obtained identity is equivalent to (4). This completes the proof of Lemma 4 and Theorem 2. itom our considerations there follows as a conclusion Corollary, The weak solution of the problem (3.1) -(3.3) is continuously dependent or. the functions (p and y.
